Background: Sentinel headache (SH) is a kind of secondary headache and is characterized as sudden, intense, and persistent, preceding spontaneous subarachnoid hemorrhage (SAH) by days or weeks. Methods: Eighty-nine consecutive patients with a diagnosis of spontaneous SAH were evaluated following admission to the Neurosurgical Service at Santa Casa Hospital, Belo Horizonte, between December 2009 and December 2010. Results: Out of the 89 patients, 64 (71.9%) were women. Mean age was 48.9 years (SD ± 13.4, ranging from 18 to 85 years). Twenty-four patients (27.0%) presented SH, which occurred, in average, 10.6 days (SD ± 13.5) before a SAH. No statistically significant differences were observed between the presence of SH and gender, arterial hypertension and migraine (P > 0.05), Glasgow Comma Scale (GCS) and World Federation of Neurological Surgeons (WFNS) scale at admission. Conclusion: The prevalence of SH was 27% in this study but no related factors were identified. Therefore, further clarification of this important entity is required so as to facilitate its recognition in emergency services and improve the prognosis of patients with cerebral aneurysms.
INTRODUCTION
Headache is one of the main complaints reported in medical practice, particularly by health professionals responsible for emergency services. Approximately 95% of young women and 91% of young men present at least one episode of headaches in any given 12-month period and only 18% of women and 15% of men seek medical care due to such complaint. [7] Headaches are symptoms commonly overlooked by patients and their relatives. When it appears as a single symptom, the patient can delay seeking medical care. [2, 11] Secondary headache represents a specific group in the international classification of headaches being characterized by the presence of structural alterations in the central nervous system and, therefore, having a broad list of possible causes for the pain and variable clinical status. Given the importance of secondary headaches, there are several risk factors that must be evaluated in order to assist diagnosis.
Sentinel headache (SH) is a kind of secondary headache that is characterized as sudden, intense, and persistent, preceding spontaneous subarachnoid hemorrhage (SAH) by days or weeks. It can occur in 15-60% of patients with spontaneous SAH and its pathophysiology has not been fully elucidated. The current consensus is that structural changes in the aneurysm wall or minor bleeding could be the factors responsible for the pain. [1, 2, 5, 8, [10] [11] [12] [13] Given this reality and knowing that the identification of SH is particularly relevant, since it can lead to the identification of an unruptured aneurysm, this study evaluates the prevalence of SH and try to identify factors associated with this clinical entity, besides the possible causes of the difficulty in its diagnoses in emergency care. It is important to mention that most of patients admitted at the neurosurgery service of our hospital are referred from other institutions, and so initial patient treatment is not standardized.
MATERIALS AND METHODS
All the patients or their families were interviewed, and filled out a standardized questionnaire, which included the Glasgow Coma Scale (GCS), clinical scale of the World Federation of Neurological Surgeons (WFNS), and SH data.
Inclusion criteria were SAH due to ruptured aneurysm, with the possibility of gathering information from the patient or their relatives regarding SH.
A total of 94 patients were evaluated during the study period, but 4 were excluded: 2 patients presented SAH of nonaneurysmal origin and the other 2 patients were unable to provide information related to their clinical symptoms and we did not have contact with their family.
Definition of sentinel headache
SH was characterized as a severe headache with features different from the usual headache; or the worst headache ever reported by the patient previous to the day when the signs and symptoms that led to the diagnosis of spontaneous SAH were established.
Statistical analysis
The statistical analysis was performed using the SPSS software, version 9.0 (Statistical Package for the Social Sciences Base 9.0 for Windows, SPSS Inc. 1998, Chicago, IL, USA). The Mann -Whitney U test was used to calculate rank-ordered variables, the Chi square test was used for categorical variables, and the t tests was used for variables counted on an interval scale. Bivariate correlations were calculated by means of Pearson correlation coefficients.
RESULTS
Of the 89 patients, 64 (71.9%) were women and 25 (28.1%) were men. Mean age was 48.9 years (SD ± 13.4, ranging from 18 to 85 years). Twenty-four patients (27.0%) presented SH. Demographic and clinical data are shown in Table 1 .
Of the 24 patients with SH, 9 (37.5%) sought medical care due to SH and 6 of these patients (66.7%) were submitted to CT scan and lumbar puncture, which were normal. None of those patients underwent extended workup involving CT angiography (angio-CT) or magnetic resonance angiography (MR angiography). Interestingly, 62.5% (n = 15) of the patients presenting SH did not seek any medical care; they overlooked their symptoms, seeking help only at the time of the SAH [ Figure 1 ].
SH was described as a very intense headache in all patients. The pain was pulsatile in 54.2% by the patients, explosive in 41.6%, and heavy in 4.2%. Regarding the pain intensity of the SH compared with the spontaneous pain caused by the SAH, 18.7% of patients reported that the headache pain was greater in the case of SH, 18.7% reported it to be equal, and 62.5% reported it to be less painful than SAH-related headache.
On average, SH occurred 10.6 days (SD ± 13.5) before a SAH. Time delay between the SAH and the admission was in average 7.4 days (SD ± 6.6).
No statistically significant differences were observed between the presence of SH and gender, arterial hypertension and migraine, GCS and WFNS scale at admission (P > 0.05).
DISCUSSION
Headache is a common complaint in emergency services, accounting for approximately 1.2-4.5% of adult patient consultations and, out of them, between 4.3% and 6.4% being secondary headaches. [4, 6, 7, 9, 14] SH is clinically similar to headaches that occur at the time of spontaneous SAH onset, developing rapidly, achieving maximum intensity in minutes and maybe lasting hours or days. However, it presents none of the classic signs of spontaneous SAH, such as altered levels of consciousness, neck stiffness, and focal neurological signs. [2, 10, 11] Explosive headache is part of the differential diagnosis of SH and can be primary or secondary to cerebral venous thrombosis, arterial dissection, reversible cerebral vasospasm syndrome, vasculitis, or SAH. [15] Early identification and surgical treatment of spontaneous SAH are good prognostic factors. In contrast, the high prevalence of headache in emergency service consultations combined with a lack of specialized care leads to under diagnosis of this entity.
One important aspect regarding our study is that only 37.5% of patients who reported SH sought emergency care [ Figure 1 ]. Although most SH patients do not suffer from chronic headaches, an isolated headache seems to be regarded as a symptom of little relevance by the patients and their relatives, even when it presents a different pattern than usual. [3, 4, 14, 15] In this study, the presence of SH was identified in 27.0% of the patients and, although it was not statistically significant, it was more prevalent and predominant in females. [2, 10, 11] Some studies have analyzed the incidence and epidemiological factors associated with SH, reporting a huge difference in its prevalence, varying from 9.5% to 42% of patients with spontaneous SAH. [2, 10, 11] Such difference could be attributed to different rates of misdiagnosis during emergency care, which varies from region to region, samples from different patients, and different methods of assessing and understanding the SH.
In the present study, the majority of the patients who presented SH (22 out of 24, 91.7%) did so within 30 days before the SAH. SH most commonly occurs within two weeks of spontaneous SAH. SH may be due to minor bleeding, distension or dissection of the aneurysm wall. [2, 3, 15] Regarding the presence of primary headache, it is known that this is not a risk factor for cerebral aneurysm rupture. This study showed no increased prevalence of SH in patients with migraine (no statistical significance). Moreover, chronic headaches may have difficulty to diagnose in SH at emergency care.
SH is an important warning sign that remains underestimated when patients are seen at emergency services, but it should always be considered. The presence of SH should be investigated further, including MR angiography, angiotomography, or cerebral arteriography.
In this study, none of the patients were submitted to any cerebral blood vessels evaluation after SH. The diagnosis of cerebral aneurysm only occurred postrupture. There is no established protocol for handling suspected SH, making appropriate management difficult in a patient with a severe and potentially treatable disease. Normal CT scan and lumbar puncture should not be the only tests performed when suspicion of SH arises, rather we believe that this population should be submitted to tests that evaluate cerebral blood vessels, as angio-CT or magnetic resonance angiography (MRA). [3, 14, 15] In Figure 2 , we suggest a flowchart to management of patients suspected to present SH, but it presents 
